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Abstract

Nanophthalmos is an uncommon developmental
ocular disorder characterized by a small eye with short
axial length, high hyperopia and high lens/eye volume ratio
due to arrested development of the globe in all directions.
Different types of fundus changes can rarely occur with
nanophthalmos. We describe five cases of nanophthalmos,
each of them presenting with a different fundus
appearance. Our case series highlights variability of
pigmentary changes from retinal flecks to bone spicules
and bull's eye maculopathy, which are rare in the
combinations described here.

Introduction

Nanophthalmos is a rare, bilateral disorder
consequent upon the arrest of development of the globe in all
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dimensions.! This occurs after the foetal fissure has closed
and without other major malformations. It is characterized
by short axial lengths, usually less than 20.00mm, and
extreme hyperopia with refractive error usually in the range
of +8.00 to +25.00 dioptres (DS). Characteristic features
include normal cornea to microcornea, shallow anterior
chamber and high lens/globe ratio. There is a considerably
thickened choroidal vascular bed and scleral coat.?
Abnormal scleral collagen has been found to be a cause of
uveal effusion in patients with nanophthalmos.3 The best
corrected visual acuity is rarely better than 20/40. Patients
with nanophthalmos in the present study had cycloplegic
refraction, best corrected visual acuity assessments using
ETDRS and Lea charts, slit-lamp and fundus examinations,
intraocular pressure measurement, fundus photography and
ultrasonographic examination using A-mode and B-mode.
Electrodiagnostic tests were not carried out. We describe five
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cases of nanophthalmos, each of them presenting with a
different fundus appearance.

Case-1:

A 10-year-old girl presented with fine pendular
nystagmus and best corrected visual acuity (BCVA) 1/60
in both eyes (OU). She had a refractive correction of +7 /
+2.5 at 90 in the right eye (OD) and + 6/ +2.5 at 90 in the
left eye (OS). She had eccentric fixation in both eyes with
the fixing eye in exotropia (XT). There was no history of
nyctalopia or hemeralopia. She was born of
consanguineous parents, had 3 siblings with history of
reduced vision and her two paternal cousins were blind.
Intraocular pressure (IOP) measured with applanation
tonometry was 18 mm Hg in both eyes. Her horizontal
corneal diameters were 11mm in both eyes. Axial length in
right eye was 19.12 mm and in the left eye was 19.20 mm.
The axial lengths ranged from 15.00-16.00mm and the
refractive error was above +15.0 dioptres in her 3 siblings.
The scleral thickness was above 2.2 mm in all the siblings.
Fundus examination of our patient revealed bilateral
pigmentary retinopathy with bull's eye maculopathy.
These findings were absent in her three sisters who had
shorter axial lengths and a higher refractive error as
compared to our case.

Case-2:

A 2l-year-old male presented with best corrected
visual acuity of 6/60 OU with +18 DS refractive error in
both eyes. There was no history of nyctalopia. He was an off
spring of a consanguineous marriage. Siblings were not
affected. On examination, he had a negative angle kappa
with appearance of pseudo exotropia. IOP recorded with
applanation tonometry was 10 mm Hg in both the eyes.
Axial lengths were 15.80mm OD and 15.20mm OS. His
corneal diameter was 10.5mm horizontally and 10.25mm

Figure: Horizontal macular folds, pigmentary retinopathy and retinal flecks.
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vertically OU. He had a scleral thickness of more than 3.0
mm OU. Fundus examination showed crowded discs with
blurred margins along with horizontal macular folds
emanating from the disc margin and extending temporally
to just beyond the fovea. Peripheral fundus showed
pigmentary retinopathy and retinal flecks (Figure). Optical
coherence tomography (OCT) showed an elevated
chorioretinal fold of normal thickness with an underlying
empty vaulted area. He was advised tablet acetazolamide
250 mg x 12 hourly. His vision subsequently improved to
6/24 OU however his fundus appearance and OCT findings
remained unchanged.

Case-3:

A 7-year-old boy presented with best corrected
vision of 6/18 in both eyes with a correction of +15DS OU.
His IOP, as measured with tonopen, was 20 mm OD and 16
mm OS. Horizontal corneal diameter was 11mm in both
eyes. Axial lengths were 15.83 mm in the right eye and
15.75 mm in the left eye. Parental consanguinity was
present. Siblings were not affected. Scleral thickness
measured to 2.4mm OU. On fundus examination the macula
had an enhanced yellow reflex in the papillomacular region
and the peripheral fundus showed white dots outside the
vascular arcades.

Case-4:

A 3-year-old boy presented with best corrected
visual acuity of 0.5 cycles per centimeter (cpcm) OU using
Lea Gratings (Snellen approximately <6/240). His IOP was
10 mm OU with tonopen. His axial lengths were of 18.06
OD and 18.15 OS. He had a refractive error of +10.00
dioptres OU. His scleral thickness measured 2.2 mm OU.
He was off spring of consanguineous marriage and the
siblings were not affected. On fundus examination, there
were flecks on the macula in both eyes, temporal to the
fovea. Peripheral fundus examination did not reveal any
abnormality.

Case-5:

A 6-year-old boy had best corrected vision of 2/60
OU with refractive error of +8.00 DS. He had nystagmus
with a history of hemeralopia. IOP was 15mmHg in the
right and 13 mmHg in the left eye as measured with
tonopen. He had small angle left exotropia. His horizontal
corneal diameter was 8.5mm and vertical corneal diameter
was 8mm OU. His axial lengths was 19.11lmm OD and
19.19 mm OS. He had a scleral thickness of 2.3 mm OU.
There was parental consanguinity and the siblings were not
affected. Fundus examination revealed bull's eye
maculopathy in both eyes. There were no flecks or
pigmentary retinopathy.
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Nanophthalmic patients described in our report
have a variety of combinations of retinal findings. These
include pigmentary retinopathy with bull's eye
maculopathy in one patient, pigmentary retinopathy,
white dots in retina and macular folds in another patient,
white flecks in the retina in the macular area and outside
the vascular arcades respectively in two other patients,
without pigmentary retinopathy. One patient had bull's
eye maculopathy in both eyes without pigmentary
retinopathy. Among these variable findings on fundus
examination, axial lengths were not as short in patients
with features of bull's eye maculopathy (19mm), as found
in the rest (average mean 16.43mm). Patients with axial
lengths more than 18mm did not show crowded discs,
yellowish reflex or macular folds (Table).

effusion in any patient in the present case series.
Autosomal recessive (AR) form of nanophthalmos
(NNO?2) can be caused by mutation in the gene encoding
membrane-type frizzled-related protein (MFRP). Our
cases seem to have autosomal recessive pattern of
inheritance of the disease. The variety of retinal findings,
in the patients in our study are rare features, in the
combinations described.

Conclusion

The above case series highlights the fact that
nanophthalmaic patients may present with fundus findings
of different types of pigmentary changes from retinal flecks
to bone spicules and bull's eye maculopathy. Vision may be
affected in these patients due to high refractive amblyopia

Table: Retinal Findings.

Patient No Corneal Diameter mm (OU) AXL (mm) R AXL (mm) L Pigmentary Retinopathy White Dots Maculopathy
1 11(H) 19.12 19.20 + - Bull's eye
2 11(H) 15.80 15.20 + + Macular folds
3 10.5 (H)
10.25 (V) 18.06 18.15 - + -
4 * 15.83 15.75 - + White flecks
5 8.5(H) 8 (V) 19.11 19.19 - - Bull's eye
OU= both eyes, H=horizontal, V=vertical AXL= axial length, R=right eye, L= left eye, + = present, - = absent, * not recorded.
Discussion and any associated chorioretinal changes.
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